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identical surface defect on an octagon, square, or flat ingot. It is true that defects in hot round ingots can be gouged out more easily than similar defects on a flat surface; also that the first deformation of a round ingot under a hammer or press causes a good deal of scale to loosen and fall off, thus lessening the danger of re-heating scale being hammered into the surface; the combined advantage is, at any rate, not a great one, and is offset by some disadvantage.
Round ingots are apt to crack both internally and externally. The suggestion that external cracks are due to expansion of the fluid steel as it solidifies is not supported either by actual observation or reasonable inference. Steel does not expand on solidifying, otherwise there would be no difficulty in casting ingots free from pipe, and cracked ingots of all shapes would be very common. Such cracks as may form on the outside of round ingots are frequently due to pressure exerted from the inside long after the ingot has become solid, and during the time when the main body of it is passing through the critical thermal changes; and such pressure, uniformly distributed, is greater per square inch of surface in round ingots than in those of any other shape.
Internal cracks are apt to occur in round ingots either after stripping or during re-heating, for the same reason that round bars of tool steel sometimes split up the centre on hardening and tempering. The outside of a large ingot is rigid long before the interior of it ceases to contract ; if, therefore, the outside by added warmth (in the re-heating furnace) or by heat diffused from the inside, is caused to expand, there is an increase of tension at the centre which may pull it apart; and that occurs most easily, of course, through irregular and sharp-angled cavities.
The danger of cracking in round ingots increases with the hardness of the steel, and it is impracticable to make large round ingots of high-speed or air-hardening steel in chill moulds. The risk of cracking decreases with the diameter of the ingot, other things being equal, aiid it is, therefore, practicable to cast round ingots of air-hardeningread out more than would an freezing point;   the results being                                   jf
